Melatonin protects primary cultures of rat cortical neurones from NMDA excitotoxicity and hypoxia/reoxygenation.
Studies on rat cortical cultures show that glutamate (10 microM) or hypoxia followed by reoxygenation causes damage to the cells as indexed by a release of lactate dehydrogenase (LDH). These effects could be counteracted by the N-methyl-D-aspartate (NMDA) antagonist MK-801 (2 microM) but not by the kainate/AMPA antagonist CNQX (100 microM). These data favour the view that the damage caused to the cells by glutamate and hypoxia/reperfusion is mediated via NMDA receptors. The damage to the cells could also be prevented by melatonin (100 microM). The melatonin effect is not mediated by specific receptors because it was not blunted by the melatonin antagonist, luzindole. Moreover, NMDA stimulated an accumulation of 45Ca2+ by cortical neurones, but although this effect was counteracted by MK-801, melatonin was ineffective, which showed that the neuroprotective effect of melatonin is not elicited by direct action with NMDA receptors. Ascorbate and iron stimulated the production of free radicals in a retinal cell preparation. Chelation of the iron with deferoxamine prevented this process as did melatonin while MK-801 had no effect. The combined findings suggest that melatonin counteracts the in vitro destructive effects of NMDA or hypoxia/reperfusion by preventing accumulation of excessive free radicals.